Specific interactions between zinc metalloproteinase and its inhibitors: Ab initio fragment molecular orbital calculations.
Bacteria secrete the enzyme pseudolysin (PLN) to degrade exocellular proteins, and the produced peptides are used as a nutrient for the bacteria. It is thus expected that inhibition of PLN can suppress bacterial growth. Since such inhibitors do not attack to bacteria directly, the risk of producing drug-resistance bacteria is less. However, endogenous proteinases such as the matrix metalloproteinases (MMPs) have active site similar to that of PLN, and there is a possibility that PLN inhibitors also inhibit the activity of MMPs, resulting in a loss of substrate degradation by these proteinases. Therefore, agents that inhibit the activity of only PLN and not MMPs are required. In the present study, we select two compounds (ARP101 and LM2) and investigate their specific interactions with PLN and MMPs by use of ab initio molecular simulations. Based on the results, we propose several novel compounds as candidates for potent PLN inhibition and investigate their binding properties with PLN, elucidating that the compound, in which a toluene group is introduced into LM2, has larger binding energy with PLN compared with the pristine LM2. Therefore, this compound is suggested to be a potent PLN inhibitor.